Protein synthesis and steroidogenesis in amphibian (Rana pipiens) ovarian follicles: studies on the conversion of pregnenolone to progesterone.
Previous experiments demonstrated that protein synthesis was involved in frog pituitary homogenate (FPH)-induced follicular progesterone production. In this study the metabolic conversion of pregnenolone to progesterone, and involvement of protein synthesis in this specific step of the progesterone synthetic pathway, was investigated in vitro cultured ovarian follicles of Rana pipiens. Fully grown follicles were incubated with frog pituitary homogenates or exogenous pregnenolone and progesterone content of follicle extracts and medium were measured by radioimmunoassay. In the absence of FPH, fully grown follicles converted exogenously added pregnenolone into progesterone in a dose-dependent fashion. Follicular progesterone concentrations were consistently higher than medium levels of steroid throughout the culture period. The conversion of pregnenolone to progesterone at different stages of follicle development was also investigated. The amount of follicular progesterone accumulated after culture with exogenous pregnenolone increased proportionally with follicle size. When fully grown follicles were cultured in the presence of cycloheximide, the inhibitor of protein synthesis blocked FPH-induced progesterone production, but conversion of exogenously added pregnenolone to progesterone was not affected. However, progesterone production was inhibited when cyanoketone (CK), an irreversible inhibitor of the 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD), was added in combination with FPH or exogenous pregnenolone. FPH addition after CK pretreatment did not restore the capacity of follicles to convert pregnenolone to progesterone. These results suggest that conversion of pregnenolone to progesterone occurs efficiently even in the absence of FPH over the course of follicle and oocyte growth (vitellogenesis). Furthermore, in fully grown follicles the 3 beta-HSD activity is independent of protein synthesis. The dependence on protein synthesis in the acute action of FPH appears to be prior to conversion of pregnenolone to progesterone and does not involve de novo synthesis of 3 beta-HSD.